APPLICATION OF 
TAKAO KOBAYASHI 

and 

HISASHI MIYAZAWA 

FOR LETTERS PATENT OF THE UNITED STATES 
INK CARTRIDGE 



Lawrence Rosenthal 

Registration No. 24,377 

Attorney for Applicants 

STROOCK & STROOCK & LAVAN LLP 

1 80 Maiden Lane 

New York, New York 10038 

(212) 806-5400 



Our Docket No. 448563/0235 

Express Mail Label No. EV 086119407 US 



SSL-DOCSI I392828vl 



-1- 

INK CARTRIDGE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a continuation of copending Appln. No. 09/996,860, 
filed on November 27, 2001, which is a continuation of Appln. No. 08/945,8 11, now 
5 U.S. Patent No. 6,422,691, which was the National Stage of International Appln. No. 
PCT/JP97/00470, filed February 20, 1997. 

BACKGROUND OF THE INVENTION 
The present invention relates to a technical field of such as an ink cartridge 
for supplying ink to a printer head of a recording apparatus such as an ink-jet type printer, 
10 as well £is an ink filling device for supplying ink to the interior of the ink cartridge. 

Conventionally, with used ink cartridge of this type, fi-om the 
viewpoint that if the used ink cartridges were discarded as such, resources would be 
wasted and environmental destruction would be promoted, it has been recommended 
to refill new ink to promote their reuse. 
15 However, since a seal member of an ink supplying portion of the ink 

cartridge is generally broken by an ink supplying needle on the printer apparatus side 
during use, it has been difficult to reuse the ink cartridge unless regeneration 
processing is carried out. 

With the ink cartridge is accordance with the above-described prior art, 
20 since it is necessary to completely peel off the broken seal member from the ink 

supplying portion for the purpose of the reuse of the ink cartridge, and it is necessary 
to attach an unused seal member and 
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refill ink into the case, it has been considered very 
difficult for printer users who are. able to carry out 
operations of merely replenishing ink to effect the 
regeneration processing of the used ink cartridges. 
5 In addition, with ink cartridges of this type, in the 

case of unused ink cartridges at a time of supplying ink to 
the interior of foam for retaining the ink, it has been the 
general practice to automatically fill the ink through their 
ink injection holes as part of their assembly line, or in 

10 the case of refilling (refill -processing) ink into used ink 
cartridges, it has been the general practice to use an ink 
injecting tool shaped in the form of a syringe (prior art). 

In addition, as in, for instance, Japanese Patent 
Application Laid-Open No. 17052/1995 (publicly known 

15 example) , an ink supplying device has been disclosed in 

which a porous member impregnated with ink is wrapped in a 
film member and is inserted into a foam accommodating 
chamber, and when an openable cover is closed, the film 
member is adapted to break by an ink supplying port, making 

20 it possible to supply the ink. . 

With the above -described prior art, since the ink 
injection hole is used when ink is injected under pressure 
into the foam through an ink injecting portion, the ink 
filling time becomes prolonged, which resultantly 

25 constituted a factor for higher cost. 

In addition, although the above -described publicly 
known example is excellent in that the ink fill -processing 
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is simplified by making the insertion and withdrawal of the 
foam possible, the processing step for replacing the foaih is 
added, so that the complication of the ink fill -processing 
is unavoidable. 

5 A first object of the present invention is to provide 

an ink cartridge in which a supply hole means is connected 
to an ink acccinmodating means in such a manner as to be 
detachably fitted thereto and which has a simple structure 
and can withstand use over extended periods of time. 

20 A second object of the present invention is to provide 

an ink cartridge which makes it possible, not only for a 
manufacturer of the ink cartridge but also a user to easily 
effect the regeneration processing of a used ink cartridge. 
A third object of the present invention is to provide 

15 an ink cartridge in which the ink supplying means of the ink 
cartridge is. simply detachable and replaceable by means of 
the operator's fingers or by using a household tool such as 
pinchers and pliers . 

.A fourth object of the present invention is to make it 

20 possible to effect the regeneration processing of only the 
ink supplying portion removed from the ink cartridge, 
thereby making it possible to effect a substantial, reduction 
in cost . 

A fifth object of the present invention is to provide 
25 an ink cartridge which is capable of speedily and 

effectively filling ink with the foam filled in a foam 
chamber - 



A sixth object of the present invention is to provide 
an ink cartridge which makes it possible to fill ink in a 
very short time by making opposite ends of the foam chamber 
in an open state, 

A seventh object of the present invention is to provide 
an ink cartridge which makes it possible to simply remove 
upper and lower covers capable of closing the foam chamber 
from a cartridge frame member through retention and 
disengagement between engaging legs of the upper and lower 
covers and engaging projections provided on the cartridge 
frame member, thereby facilitating the ink filling 
operation. 

An eighth object of the present invention is to provide 
an, ink cartridge which in which an engaging cross section of 
a seal member is acute -angled to increase the amount of ink 
filled. 

A ninth object of the present invention is to provide 
an ink cartridge which improves the sealing performance of a 
seal member- provided with ribs on an upper cover. 

A 10th object of the present invention is to provide an 
ink filling device and an ink filling method which are 
capable, of supplying a large quantity of ink speedily from 
an open end of the foam chamber into the foam chamber. 

An 11th object of the present invention is to provide 
an ink cartridge which is capable of effectively supplying 
ink by making use of a negative - pressure generating means. 



DISCLOSURE OF THE INVENTION 

• The following are characteristic features in the 
configuration of the present invention for attaining the 
. above objects. 
1. An ink cartridge in a recording apparatus or the like 
which is capable of supplying ink to recording means, 
comprising: ink accommodating means capable of. 
. accommodating the ink in an interior thereof ;.. and supply 
hole means capable of supplying the ink, wherein the supply 
hole means is detachably fitted to the ink accommodating 
means . 

2- An ink cartridge in a recording apparatus or the like 
according to item 1, wherein the supply hole means is 
capable of being disassembled and assembled- 

3. An ink cartridge in a recording apparatus or the like 
according to item 1 or 2, wherein the supply hole means 
comprises negative-pressure generating means . 

4. An ink cartridge in a recording apparatus or the like 
according to item 1 or 2., wherein the supply hole means has 
a packing member and a seal member for sealing the supply 
hole provided on an outer side of the packing member. 

5. An ink cartridge in a recording apparatus or the like 
according to item 1, 2, or 4, wherein the ink accommodating 
means has an ink - retaining porous member fitted therein. 

6. An ink cartridge in a recording apparatus or the like 
wherein an upper cover having openable venting means and a 
lower cover having ink supplying means are respectively 



fitted detachably to one side of a cartridge frame inen±)er 
provided with a both -end open foam chamber and to another 
side thereof in such a manner as to seal the foam chamber. 

7. Tun ink cartridge in a recording apparatus or the like 
according to item 6, wherein attaching and detaching means 
for fitting the upper cover and the lower cover to the 
cartridge frame member is arranged . such that engaging legs 
provided projectingly on the upper cover and the lower cover 
are. detachably retainable at engaging projections provided 
on the cartridge frame member-: 

8. An ink cartridge in a recording apparatus or the like 
according to item 6 or 7, wherein the seal members are 
provided between the upper cover and the cartridge frame 
member and between the lower cover and the cartridge frame 
member . ' 

9- An ink cartridge in a recording apparatus or the like 
according to item 8, wherein a sealing engaging cross 
section of the seal member is acute- angled . 

10. An ink cartridge in a recording apparatus or the like 
according to item 6, wherein a rib whose height varies and 
whose central portion is highest is provided on an inner 
surface of the upper cover. 

11. An ink cartridge in a recording apparatus or the like 
according to item 6, 1, or 8, wherein a plurality of foam 
chambers are independently juxtaposed in the cartridge frame 
member, the upper cover formed as one unit and the lower 
cover formed as one unit for hermetically closing the foam . 



chambers are detachably fitted to the cartridge frame 
member . 

12. An ink filling device capable of supplying ink to an 
interior of a cartridge frame member of the ink cartridge, 
wherein a plurality of ink supplying/discharging tools 
capable of hermetically abutting against opien ends of a foam 
chamber filled with foam are respectively provided with ink 
circulating chambers and engaging seal members provided with 
ink through holes for supplying the* ink to the foam, and ink 
supplying sections for supplying the ink to the ink 
circulating chambers are respectively connected to the ink 
circulating chambers, 

13. An ink filling device according to item 12, wherein the 
ink circulating chambers are selectively communicably 
connected to the ink supplying sections and ink recovering 
sections via changeover valves, respectively. 

14. An ink filling method for supplying ink to an ink 
cartridge, comprising the steps (1) to (4) : 

(1) causing ink supplying/discharging tools to 
hermetically abut against open opposite ends of a cartridge 
frame member filled with foam ; 

(2) causing the ink supplied from one of ink supplying 
sections to b^ supplied reversibly to a foam chamber through 
ink through holes provided in seal members respectively 
attached to outer ends of ink circulating chambers ; 

(3) disengaging the ink supplying/discharging tools 
from the cartridge frame member; and 
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(4) fitting the covers to the cartridge frame member in 
such a manner as to seal the foam chamber by means of the 
upper cover and the lower cover . 

15. An ink filling method according to item 14, wherein the 
5 ink is supplied after the upper cover and the lower cover 

are removed from the cartridge frame member of used the ink 
cartridge. 

16. Ah ink cartridge in a recording apparatus or the like 
according to item 3, wherein . the negative -pressure 

'10 gen^ratiff^means includes a movable -valve portion and a 
fixed-valve portion. 

17. An ink cartridge in a recording apparatus or the like 
according to item 1, 2, 3, 4, or 16, wherein fitting means 
for detachably fitting the supply hole means to the ink .... ^ 

15 accommodating means is fitting means selected from among 
screw means, snap -fit type attaching/detaching means, and 
press -fitting means. 

In terms of the operation, as will be described in 
detail in the section on the best mode for carrying out the 

20 invention, the ink accommodating means constituting a part 

of the ink cartridge and the supply hole means for supplying 
the ink can be easily detachably fitted to each other 
without requiring a special tool or the like. In addition, 
the ink supplying means can be disassembled, and the 

25 negative-pressure generating means is provided to ensure 
efficient supply of ink. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a vertical cross -sectional view of an ink 
cartridge in accordance with a first embodiment; 

Fig. 2 is an enlarged vertical cross -sectional view of 
an essential portion surrounded by a circle in Fig. 1; 

Fig. 3 is an. enlarged vertical cross - sectional view of 
a second embodiment ; 

Fig. 4 is an enlarged vertical cross - sectional view of 
a third embodiments- 
Fig. 5 is a perspective view, overlooking from above, 
of the ink cartridge in accordance with a fourth embodiment ; 

Fig- 6 is a perspective view, overlooking from below, 
of Fig . 5 ; 

Fig. 7 is a cross - sectional view taken along line X - X 
in Fig. 5; 

Fig. 8 is a perspective cross - sectional view taken 
along line X - X in Fig. 5; 

Fig- 9 is an assembly view, overlooking from above, of 
Fig- 5; 

Fig. 10 is an assembly view, overlooking from below, of 
Fig. 5; 

Fig. 11 is a perspective view, overlooking from above, 
of the ink cartridge in accordance with a fifth embodiment; 

Fig. 12 is an explanatory block diagram of an ink 
filling device in accordance with a sixth embodiment; 

Fig. 13 is a vertical side cross - sectional view of the 
ink cartridge in accordance with a seventh embodiment; 



Fig. 14 is a bottom view of the ink cartridge in 
accordance with the iseventh embodiment; 

Fig. 15 is a vertical front cross -sectional view of the 
ink cartridge in accordance with the seventh embodiments- 
Fig. 16 is a bottom view during fitting in Fig. 14; 
Fig. 17 is a vertical front cross -sectional view of the 
ink cartridge in accordance with the seventh embodiment; 

Fig. 18 is an enlarged cross - sectional view of a supply 
hole attachment in accordance with the seventh embodiment; 
Fig- 19 is an explanatory exploded view of Fig , 18; 
Fig. 20 is a cross - sectional view illustrating a" 
connecting seal portion of Fig. 18; 

Fig- 21 is a vertical side cross - sectional view of the 
ink cartridge in accordance with an eighth embodiment; 

Fig. 22 is an explanatory diagram of an inverted state 
of Fig. 21; 

Fig. 23 is an explanatory diagram for attaching the 
supply hole attachment; 

Figw 24 is another explanatory diagram for attaching 
the supply hole attachment; 

Fig. 25 is a vertical cross - sectional view of the ink 
cartridge in accordance with a ninth embodiment; 

Fig. 26 is a vertical cross - sectional view of the ink 
cartridge in accordance with a 10th embodiment; 

Fig- 27 is a vertical cross - sectional view of the ink 
cartridge in accordance with an 11th embodiment; and 



Fig. 28 is. a vertical cross - sectional view of the ink 
cartridge in accordance with a 12th embodiment. 

BEST MODE FOR CARRYING OUT THE INVENTION 

To give a more detailed description of the present 
invention, a description will be given with reference to the 
accompanying drawings. 

A point which is common to the respective embodiments 
is that a supply hole case in an ink supplying portion of an 
ink cartridge is made detachable and replaceable- • ^ 

(First Embodiment) 
(1) Configuration 

An ink cartridge in accordance with a first embodiment 
shown in Figs. 1 and 2 is arranged such that a supply hole 
attachment 20 is threadedly fitted detachably to a case 10 
of an ink cartridge IC by means of. a screw means 3 0, An 
inwardly projecting ink supplying portion 12 is integrally 
formed at a bottom portion 11 of the case 10 of the ink 
cartridge IC formed by molding a hard plastic material, and 
a filter 50 which abuts against a porous member 4 0 is 
attached to a top portion thereof - . 

In addition, an internal thread 31 having a large 
c3iameter and continuing to ah ink hole 12a of the ink 
supplying portion 12 is formed in the bottom portion 11. 

On the other hand, a packing member 60 is hermetically 
fitted in a supply hole case 21 of the supply hole 
attachment 20, and an external thread 32 of the screw means - 
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30 prov^ided on the supply hole case 21 is threadedly secured 
to the internal thread 31 provided in the bottom portion 11 
of the case 10, so as to be aligned with the ink hole 12a. 

In addition, as shown in Fig. 2, a knurled portion 22, 
which perforins the function of ..preventing slippage during 
its threaded securing, is formed around an outer periphery 
of the supply case 21. However, it goes without saying 
that, as the slippage preventing ^means , it suffices if the 
shape is made capable of e-ffectively imparting ' torque to the 
supply case 21, such as by matte- finishing the outer 
periphery of the supply hole case 21, or by adppting 
different diameters, or by forming a finger - engaging 
j^ecessed/projecting portion. 

Incidentally, reference numeral 70 in the drawing 
denotes a seal, member for sealing the supply hole case 21 
and the packing member .60. 
(2) Method of Use 

The ink cartridge IC shown in Fig . 1 is installed in a 
printer (not shown) during use, and is adapted to supply ink 
accommodated in the porous member 4 0 to the printer by 
making use of an ink leading -out tool (not shown) which 
enters the interior by piercing the seal member 70. 

Accordingly, in the case of an used ink cartridge IC, 
the seal member 70 is broken - 

In this state, by using his or her fingers or an 
arbitrary wrenching tool, an operator loosens the. screw 
means 30 by imparting torque to the knurled portion 22, and ~ 



removes the supply hole case 21 together with the packing 
member from the bottom portion' 11 of the case 10. The user 
then threadedly secures newly the supply hole attachment 20 
having an unused seal member 70 to the case 10 by means of 
the screw means 30, and replenishes new ink into the porous 
member 40, thereby making it possible to reuse the ink 
cartridge IC. 

Incidentally, it goes without saying that the ink 
cartridge IC can be reused by replacing the broken seal 
member 7 0 of the used supply hole attachment 20 with a new 
one . 

(Second Embodiment) 

(1) Configuration " ' " 

An ink cartridge in accordance with a second embodiment 
shown in Fig. 3 is arranged such that a supply hole 
attachment 20A is detachably fitted to a case lOA of the ink 
cartridge IC by means of a so-called snap-fit type 
attaching/detaching means 3 OA, .Hereafter, a description 
will be given of its configuration, centering on portions 
that differ from those of the first embodiment. 

Namely, as shown in enlarged form in Fig. 3, an 
engaging hole 31A for the attaching/detaching means . 30A and 
an enlarged hole 32A continuing to the engaging hole 31A are 
formed in a bottom portion llA of the case lOA. At the same 
time, a protrusion 33A which is press -fitted and engaged in 
the enlarged hole 32A is formed around an outer end of a 
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reduced- diameter portion 211A of a supply hole case 21A of 

the supply hole attachment 20A- 

In addition, a plurality of engaging holes 213A are 

formed around an outer periphery of a large -diameter portion 

212A of the supply hole case 21A. 

The other arrangements which are omitted in the above 

description are common to those of the first embodiment. 

(2) Method of Use 

When replacing the supply hole attachment 20A in the 
ink cartridge IC in the second embodiment, if, for example, 
an arbitrary pulling-out tool (not shown) is securely 
engaged in the engaging holes 213A and is forced in such a 
way as to pull out the supply hole attachment 2 OA from the 
case lOA, the protrusion 33A of the supply hole case 21A is 
deformed in a somewhat reduced -diameter state and is pulled 
out from the enlarged hole 32A, thereby allowing the supply 
hole attachment 20A to be disengaged from the case lOA. On 
the other hand, when refitting the supply hole attachment 
20A, it suffices if the protrusion 33A is forcibly press- 
fitted into the enlarged hole 32A. 

Incidentally, the other portions which are omitted 
concerning the method of its use are common to those of the 
first embodiment. 
(Third Embodiment) 
(1) Configuration 

An ink cartridge in accordance with a third embodiment 
shown in Fig. 4 is arranged such that a case lOB of the ink- 
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cartridge IC and a supply hole attachment 2 OB are detachably 
fitted by means of a press -fitting means 30B- 

Namely, an attaching/detaching hole 3 IB is formed in a 
- bottom portion IIB of the case lOB, and the dimension of the 
5 outside diameter of a reduced - diameter portion 32B of the 
supply attachment 2 OB is made slightly larger than the 
diameter of the attaching/detaching hole 31B, the reduced- 
diameter portion 32B being preferably formed in a tapered 
shape. 

10 Incidentally, as the material of the case lOB or the 

supply hole case 21B, it is preferable to select a somewhat 
resiliently deformable hard plastic. 
(2) Method of Use 

To effect the attachment or detachment of the supply 

15 hole attachment 20B in the ink cartridge IC in accordance 
with the third embodiment with respect to the case lOB, it 
suffices if the supply hole attachment 2dB is fitted by 
imparting a pressing force thereto, or if a required tool is 
retained at engaging holes 213B and the supply hole 

20 attachment 20B is pulled out and disengaged. Since the 
other aspects are common to those of the first or second 
embodiment, a redundant description thereof will be omitted. 

Referring next to the drawings, a description will be 
given of embodiments of the ink cartridge and an ink filling 

25 device in accordance with the present invention. 
(Fourth Embodiment) 
(1) Structure 
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An inH cartridge 1 shown in Figs. 5 to 10 is of a type 
which is capable of accommodating a monochromatic ink. The 
ink cartridge 1 is structured such that an upper cover 11 
and a lower cover which are detachable are respectively 
provided on a top portion and . a bottom portion of a 
cartridge frame member 10 formed in the shape of a hollow 
rectangular parallelepiped box in terms of the shape of its 
external appearance, and a foam chamber 14 which is filled 
with foam 17 0 (see Fig. 12) is formed in its interior. 
Annular grooves 103 and 104 having V-shaped sections are 
respectively provided on a top surface 101 and a bottom 
surface 102 of the cartridge frame member 10. An upper seal 
member 1.5 and a flower seal member 16, which are annular and 
whose engaging sections are acute-angled, are respectively . 
fitted in the annular grooves 103 and 104. The upper cover 
11 and the lower cover 12 are made to hermetically abut 
against the cartridge frame member 10 in such a manner as to 
cover the respective upper and lower seal members 15 and 16. 
The arrangement provided is such that a narrow portion 112 
of each of a pair of engaging legs 111, which are 
respectively juxtaposed at opposite ends of the upper cover 
11, is inserted and fitted in an engaging groove 106 formed 
between a pair of retaining projections 105 provided 
projectingly on each of two side surfaces of the cartridge 
frame member 10, and a wide portion 113 continuing to the 
narrow portion 112 of the engaging leg 111 is retained at 
retaining surfaces 107 of the pair of retaining projections- 
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105. A tapered portion 114 of the wide portion 113 is 
formed to aid the smooth passage of the wide portion 113 of 
the engaging leg 111 along top surfaces 108 of the pair of 
retaining projections 105 when the upper cover 11 is fitted 
and retained at the cartridge frame member 10. Here, since 
engaging sections of the upper and lower seal members 15 and 
16 and the annular grooves 103 and 104 are made acute- 
angled,, the wall of the foam chamber can be made thin/ which 
makes it possible to make the cartridge compact or enlarge 
the ink -accommodating capacity of the foam chamber 14- This 
advantage becomes more noticeable particularly in a case 
where a plurality of foam chambers are formed as a unit. 

It should be noted that, with respect to the lower 
cover 12 as well, the means for fitting and retaining the 
lower cover 12 at the cartridge* frame member 10 is common to 
the upper cover 11, and is comprised of retaining legs 121, 
narrow portions 122, wide portions 123, and tapered portions 
124, and in terms of its functions as well, there are 
especially no differences. 

In addition, a vent hole 115 is formed in the upper 
cover 11/ and a meandering air - releasing channel 116 
continuing to the vent hole 115 is. also formed therein. A 
re-releasabl*e film 150 is attached to an outer surface of 
the upper cover 11, and a pair of ribs 117 for pressurizing 
the foam 170 and preventing the deformation of the upper 
surface is provided on an inner surface of the upper cover 
11. Since the ribs 117 have varying height and are shaped 
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such that their central portions are highest, the foam 17 0 
is compressed, and not only can a venting space be secured, 
but also the rigidity of the upper cover 11 can be enhanced.. 
As a result, it is possible to prevent a situation in which 
the compressive force of the upper seal member 15 itself 
declines in the vicinity of its center due to a reaction 
force of the upper seal member 15, consequently impairing 
its sealing characteristic. 

Incidentally, as for the ribs 117, it goes without 
saying that even if their thickness is made large, it is 
possible to expect a similar sealing effect. 

In addition, an internal supply port 125 is provided 
projectingly on the lower cover 12, and a supply attachment 
160 is fitted to its outer cylinder 126 via a connecting 
seal 127. The function of making it possible to prevent the 
deformation of the lower cover 12 can be provided depending 
on the size and shape of the internal supply port 125. 
(2) Methods of Disassembly and Assembly 

All the component members are arranged as shown in 
Figs. 9 and 10, and the foam 170 is filled in the foam 
chamber 14 of the cartridge frame member 10. The upper and 
lower seal members 15 and 16 are respectively inserted, and 
fitted in the annular grooves 103 and 104, and if the upper 
cover 11 facing downward and the lower cover 12 facing 
upward are engaged with the cartridge frame member 10 and 
are strongly pressed, the tapered portions 114 and 124 of 
the wide portions 113 and 123 of the engaging legs 111 and 



121 ride over the top surfaces 108 of the engaging 
projections 105, and the wide portions 113 and 123 pass the 
top surfaces 108 in a state in which the narrow portions 112 
and 122 are somewhat deflected outwardly. Then, the 
engaging legs 111 and 121 are urged inwardly by the 
returning forces of the narrow portions 112 and 122, the 
narrow portions 112 and 122 are inserted in the engaging 
grooves 106, the wide portions 113 and 123 are set in a state 
of being retained at the retaining surfaces 107, At this 
time, since the upper and lower seal members 15 and 16 are 
engaged in the annular grooves 103 and 104 in a state of 
being compressed, though slightly, by the upper and lower 
covers 11 and 12, the upper and lower covers 11 and 12 are 
hermetically retained by both surfaces of the cartridge 
frame member 10. Thus the assembly of the ink cartridge 1 
is completed. 

In addition, when disassembling the ink cartridge 1, 
the engaging legs 111 and 121 are slightly bent outwardly by 
the operator's fingers or a handy too, such as a 
screwdriver, the wide portions 113 and 123 are disengaged 
from the engaging projections 105 of the cartridge frame 
member 10, and the upper and lower. covers 11 and 12 are 
urged in such a manner as to be pulled out from the 
cartridge frame member 10, thereby making it possible to 
disassemble the ink cartridge 1. Hence, it is possible to 
fill the foam 170 with ink, or effect cleaning and other 
maintenance and inspection. 
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(Fifth Embodiment) 
(1) Configuration 

Fig. 11 shows a fifth embodiment of an ink cartridge lA 
capable of independently accommodating inks of a 
5 multiplicity . of colprs. In terms of its characteristic 
configuration, a plurality of foam chambers 14A are 
jijLxtaposed adjacent to each other inside a cartridge frame 
member lOA, and annular grooves 103A and 104A, into which 
three-series upper and lower seal members 15A and 16A can be 
10 inserted and fitted and which have the same shape as the 

upper and lower seal members 15A and 16A, are respectively' 
formed in a top surface and a bottom surface of the 
cartridge frame member lOA. A plurality of pairs of 
engaging legs lllA are provided on an upper cover llA in an 
15 upper surface of which a plurality of vent holes 115A and 
air- releasing channels 116A are formed and to the upper 
surface of which a film 150A can be attached. Similarly, a 
plurality of pairs of engaging legs 121A are provided on a 
lower cover 12A as well, and . internal supply ports 125A are 
20 also juxtaposed in the same number on the lower cover 12A, 
Incidentally, those points a description of which is 
omitted in the fifth embodiment. and whose arrangements are 
common to those of the third embodiment are illustrated by. 
appending reference character (A) thereto. 
25 (2) Methods of Disassembly and Assembly 

Since the methods of disassembly and assembly are 
common to those in the case of the fourth embodiment in the 
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procedure and functions, a description thereof will be 
omitted. 

(Sixth Embodiment) 
. (1) Configuration 
5 The device in accordance with a sixth embodiment shown 

in Fig. 12 is an ink filling device 200 for pouring ink into 
the ink cartridge 1 (or lA) • A set of first and second ink 
supplying/discharging tools 210 and 220 are arranged such 
that their respective engaging seal members 211 and 221 are 

10 provided with ink through holes 212 and 222, and their 
respective ink circulating chambers 213 and 223 are 
connected to first and second ink supplying sections 20 and 
260 as well as first and second ink recovering sections 27 0 
and 280 via first and second changeover valves 230 and 240, 

15 respectively- 

(2) Method of Use 

In a state in which the upper and lower covers 11 and 
12 and the upper and lower seal members 15 and 16 are 
separated from the iii 10 as shown in Fig. 9, in order to 

20 effect the filling (or refilling) processing of ink into the 
foam 17 0 inserted in the foam chamber 14, protrusions 211A 
and 221A of the engaging seal members 211 and 221 are 
respectively made to engage with the annular grooves 104 as 
shown in Fig. 9, and an arrangement is provided in such a 

25 manner as to clamp the cartridge frame member 10 by the 
first and second ink supplying/discharging tools 210 and 
220. 
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In this state, if the first and second changeover 
valves 230 and .24 0 are operated to supply unused ink from 
the first ink supplying section 250 on the first ink 
supplying/discharging tool 210 side and to cause* the excess 
5 ink to be recovered into the ink recovering section 280 on 
the second ink supplying /discharging tool 220 side/ the ink 
is circulated as indicated by arrow (a), thereby making it 
.possible to fill the interior of the foam 170 with the ink. 

It should be noted that if the circulating direction of 

10 the ink is intermittently changed and the ink is circulated 
inside the foam 170 reversibly in the directions of (a) and 
(b) , it becomes possible to effect the cleaning processing 
of the foam 170 contaminated with dust and the like, and the 
recovered ink can be discharged into the first and second 

IS ink recovering- sections 270 and 280. 

The characteristic point of an embodiment shown below 
lies in a cartridge of the type in which the foam is not 
filled in the ink cartridge. . . 

(Seventh Embodiment) 

20 Figs. 13 to 16 show an ink cartridge 100 in which a 

supply hole attachment 103 having a negative -pressure 
generating portion 102 is detachably provided in the bottom 
portion of an ink accommodating portion 101. As shown in 
Fig. 16, a pair of flexible portions 105 formed via a pair 

25 of slots 104 are respectively pressed to be fitted to a pair 
of snap- fitting portions 106 as shown in. Fig. 16, thereby 
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allowing the supply hole attachment 103 to be connected to 
the ink accommodating portion 101. 

In addition, as for the configuration of the 
, aforementioned negative- pressure generating portion 102, as 
5 shown in Figs .- 17 to . 20, the negative -pressure generating 
portion 102 can be disassembled and reassembled, and is 
arranged such that a movable-valve portion 112 is disposed 
on a main portion 111 with a film 110 attached thereto, and 
a fixed-valve portion 113 opposing the movable-valve portion 
10 112 is provided, pro jectingly on an auxiliary portion 114 

which is separable with respect to the main portion 111 to* 
form an ink inlet-side channel 115 and an ink outlet-side 
channel 116. Thus, the negative-pressure generating portion 
102 is arranged to be capable of being disassembled as shown 

15 in Fig. 19. 

Further, as shown in Fig. 20, a connecting seal member 
117 formed of a soft material is provided in the negative- 
pressure generating portion 102, and is connectable to the 
head side. 

20 (Eighth Embodiment) 

Figs. 21 to 24 show another ink cartridge 200, and the 
point of difference between this ink cartridge in accordance 
with this eighth embodiment and the ink cartridge in 
accordance with the seventh embodiment lies in that the 

25 means for connecting a supply hole attachment 203 to an ink. 
accommodating portion 201 is structured as a snap- fit type. 
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Najnely, a pair of snap -fitting portions 205 projecting 
inwardly are formed in the vicinity of a seal portion 204 of 
the supply hole attachment 203 having a negative-pressure 
generating, portion 202, and are made retainable at retaining 
5 walls 2 06 provided projectingly on the bottom portion of the 
ink accommodating portion 201. 

Accordingly, as shown in Fig. 22, the supply hole 
attachment 203 can be inverted and can be connected to the 
ink accommodating portion 201. Further, as shown in Figs. 
10 23 and 24 , a plurality of supply hole attachments SOO can be 
used by being connected in arbitrary directions with respect 
to a multicolor ink cartridge 300 or 400, so that this 
arrangement is advantageous in practical use. 

(Ninth Embodiment) 

^5 .phe characteristic feature of an ink cartridge 600 

shown in Fig. 25 lies in the arrangement in which a supply 
hole attachment 603 having a negative -pressure generating 
portion 602, which is detachably fitted to the bottom 
portion of an ink accommodating portion 601, is connected by 

20 means of a resilient member 610 such as an O-ring so as make 
it possible to safely prevent the ink leakage. 

It should be noted that although the O-ring is 
generally formed of rubber or a resin material, it is also 
possible to use, for example, water expansible rubber. 

25 (lOth Embodiment) 

The characteristic point of an ink cartridge 7 00 shown 
in Fig. 26 lies in that a supply hole attachment 7 03 which .. 
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is fitted to an ink accommodating portion 7 01 is connected 
by fixing pins 711 also serving as ink-end detecting pins, 
making it possible to electrically detect an ink end. 
(11th Embodiment) 
5 The characteristic point of an ink cartridge 800 shown 

in Fig. 27 lies in that a supply hole attachment 803 which 
is fitted to an ink accommodating portion 801 is connected 
by caulking and coupling members 811, making it possible to 
substantially simplify the process of its fitting. 

10 (12th Embodiment) 

The characteristic point of an ink cartridge 900 shown 
in Fig. 28 lies in that a supply hole attachment 903 which 
is fitted- to an ink accommodating portion 901 is connected 
by ultrasonic welding or vibrational welding, making it 

15 possible to obtain an ink cartridge which is free of ink 
leakage. 

INDUSTRIAL APPLICABILITY 

The advantages peculiar to the present invention are as 

20 follows: 

1. since the supply hole means can be replaceably 
connected to the ink accommodating means, the ink cartridge 
with a simple structure can be used over extended periods of 
time. 

25 2 since the supply hole attachment can be simply attached 
to or detached from the case, the regeneration and reuse of 
used cartridges are facilitated. 



3. If a spare supply hole attachment is prepared in 
advance, the ink cartridge can be easily regenerated even by 
the user of the printer, 

4. Since the ink cartridge can be regenerated and reused 
by simply replacing the supply hole attachment on the used 
ink cartridge, it is possible to attiain a substantial 
reduction in cost. 

5. It is possible to fill or refill a single-color or 
multicolor ink speedily into the ink cartridge. 

6. Since the disassembly and reassembly of the ink 
cartridge are easy, its maintenance and inspection are 
facilitated. 

7. It is possible to increase an amount of ink filled by 
the use of a seal member having a special cross - sectional 
shape. 

8- By provision of ribs on the upper cover, it is possible 
to resultantly improve the sealing performance using the 
seal member . 

9. The processing of ink refilling can be executed in a 
clean state. 

10. The foam inside the used ink cartridge can be 
effectively cleaned can be cleaned effectively, and new ink 
can be filled smoothly. 

11. Since ink can be supplied effectively by the negative- 
pressure generating means, it is possible to effect high- 
quality printing. 



